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Capillary electrophoresis(CE)has been successfully applied to the analysis of the 
complex matrices in biology, chemistry, medicine and environment because of its 
advantages of excellent separation efficiency, rapid analysis, convenient and minimal 
use of the samples and solvents. This paper described the detection of melamine and 
hydroxymethylfurfural (HMF) in milk by capillary electrophoresis, and the detection 
of 5-HT in urine by LLLME-CE. 
Chapter 1 described the research background, summarized development history of 
CE, basic principle, separation mode and detection technique of capillary 
electrophoresis, and the application of capillary electrophoresis in food science, 
analyzed the importance of food safety inspection and the advances of CE in this 
field. 
Chapter 2 described the detection of melamine in cow milk and milk powder by 
capillary zone electrophoresis. Melamine is a high nitrogen content small organic 
molecule, and the nitrogen content of melamine is up to 66.6%. It is very important 
nitrogen heterocyclic ring chemical material. When melamine enter into the human 
body, occur substitution reactions(hydrolysis), generate cyanuric acid. Melamine and 
cyanuric acid form the great network structure, causing the calculi. It can cause the 
reproduction ability impairment, bladder calculi, renal calculi, bladder cancer and so 
on. Systematically examined the experimental conditions such as the sample 
treatment, established the optimal conditions under the CZE mode, and applied the 
optimal conditions to analyse the real samples. The results indicated the method was 
accurate, fast(about 10 min) with excellent precision and the average of recovery rate. 
The method could to used to analyze the concent of melamine in the cow milk and 
milk powder. 
Chapter 3 described the simultaneous detection of melamine and HMF in cow milk 
and milk powder by micellar electrokinetic capillary chromatography(MEKC). 















and made into finished product. The most important product of Mailard reaction is 
HMF. Mailard reactions result in the brown chemical of dairy and dairy products, the 
flavor changed, the decreased of nutritional value and the decreased of lysine content 
especially. Determining the HMF content in milk can indirectly evaluate 
heating-intensity, reveal the quality situation and the browning degree, provide an 
important basis for the processing technology and the conditions of storage. We 
systematically studied the applied voltage, buffer solution composition, the pH value 
and the concent of additive, established the optimal conditions under the MEKC mode, 
and applied the optimal conditions to analyze the real samples. The peaks of 
melamine and HMF all appeared in 16 min. We can obtain two parameters with one 
analytical experiment. The results of experiments proved that our reported method 
was high-efficiency and feasible. The metod could provide reliable routine 
determination of melamine and HMF in dairy industry. So, the method possesses 
important significance for the food safety inspection field. 
Chapter 4 described the detection of 5-HT in urine by LLLME-CE. 5-HT is a very 
important amine neurotransmitter. It is very important in the adjustment  of 
cardio-cerebrovascular and the adjustment of various physiological function. Liquid 
phase microextraction contains sampling, extracting, concentrateing etc . that the 
function is gather in integral whole. Systematically examined the experimental 
conditions such as organic solvent, donor phase pH, donor phase ionic strength, donor 
phase ionic strength, and phase-transfer catalyst in organic phase, established the 
optimal conditions under the LLLME mode. The method was provided with high 
seletivity for the determination of 5-HT. 
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